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DETAILED ACTION 

This Office Action is in response to RCE filed April 13, 2009. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 87, 88, 90 and 92 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ta kern ura (US 5,534,716). 

Regarding claims 87, 88 and 90, Takemura discloses a semiconductor device 
(Fig. 4F) comprising a first thin film transistor (transistor formed in region 1 1 1 shown in 
Fig. 4C) provided in a matrix pixel circuit (col. 6, lines 12 and 49) over a substrate (101) 
(col. 6, line 16), and a second thin film transistor (transistor comprising gate 1 15 in 
region 110) provided in a peripheral driving circuit (col. 6, lines 10-12 and 48-49) over 
the substrate (101), each of the first and second thin film transistors comprising a 
crystalline semiconductor island (106 and 107 in Figs. 4B and 5A) (col. 6, lines 30 and 
42-43), source and drain regions (portions of 118 and 119) (col. 7, line 67 - col. 8, line 2) 
in the crystalline semiconductor island (106 and 107), a channel forming region between 
the source and drain regions (portions of 118 and 119), a gate insulating film (portion of 
layer 1 1 3 in Fig. 4D) (col. 7, line 35) adjacent to at least the channel forming region, and 
a gate electrode (115 and 116) (col. 7, line 37) adjacent to the channel forming region 
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having the gate insulating film (portion of layer 103) therebetween, wherein each of the 
crystalline semiconductor islands (1 06 and 1 07) of the first and second thin film 
transistors is formed in a monodomain region (106 and 107) which contains no grain 
boundary shown in Figs. 7 and 12A of current Application, wherein the crystalline 
semiconductor island (107) of the first thin film transistor (transistor formed in region 
111) and the crystalline semiconductor island (1 06) of the second thin film transistor 
(transistor comprising gate 115) include nickel at a concentration of about 10 17 to 10 20 
cm" 3 (col. 6, lines 63-64) (claim 87), wherein each of the crystalline semiconductor 
islands (106 and 107) of the first and second thin film transistors comprises Ni (claim 
88), and each of the crystalline semiconductor islands (1 06 and 1 07) of the first and 
second thin film transistors is a silicon island (claim 90). 

Takemura further discloses that annealing of the semiconductor device (Fig. 4F) 
is conducted in a hydrogen atmosphere to complete the semiconductor device (col. 8, 
lines 12-14), amount of nickel added may be in a range of 1 * 10 17 to 1 * 10 20 cm" 3 (col. 
2, lines 47-50), and high nickel concentration regions may have a nickel concentration 
about one order higher than in a crystallized region (col. 6, lines 55-57). 

Takemura differs from the claimed invention by not showing that at least one of 
hydrogen and halogen element is contained at a concentration not higher than 1 * 10 20 
cm" 3 in the monodomain regions of the first and second thin film transistors, wherein the 
crystalline semiconductor island of the second thin film transistor includes nickel at a 
concentration of 1 * 10 17 to 5 * 10 17 cm" 3 and the crystalline semiconductor island of the 
first thin film transistor includes a nickel at a concentration of 1 * 10 16 cm" 3 or less. 
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It would have been obvious, if not inherent, to the one of ordinary skill in the art at 
the time the invention was made that hydrogen is contained at a concentration not 
higher than 1 x 10 20 cm" 3 in the monodomain regions of the first and second thin film 
transistors due to contamination during deposition of the semiconductor layer and 
annealing in a hydrogen environment, because hydrogen is a common contaminant 
during a semiconductor processing in an air ambient or vacuum, and can diffuse 
through insulating or metal layers. Also, it would have been obvious to the one of 
ordinary skill in the art at the time the invention was made that the crystalline 
semiconductor islands of the first and second thin film transistors may include nickel at 
a concentration in the claimed ranges especially when amount of nickel added is about 
1 x io 17 cm" 3 , because a concentration of nickel may be controlled to form a high quality 
crystalline semiconductor island, while reducing adverse effects caused by nickel, there 
is a variation of a nickel concentration in the crystalline semiconductor islands, and 
Applicants do not specifically claim a range of an average or a uniform nickel 
concentration. Further regarding claim 87, the claim is prima facie obvious without 
showing that the claimed ranges of the hydrogen and nickel concentrations achieve 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 
1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
(claimed ranges of a result effective variable, which do not overlap the prior art ranges, 
are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
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known process is ordinarily within skill of art) and In re Aller, 105 USPQ 233 (CCPA 
1955) (selection of optimum ranges within prior art general conditions is obvious). 

Regarding claim 92, Takemura differs from the claimed invention by not showing 
that the monodomain regions of the first and second thin film transistors have a grain 
size of 50 urn or more. 

It would have been obvious to the one of ordinary skill in the art at the time the 
invention was made that the monodomain regions of the first and second thin film 
transistors may have a grain size of 50 urn or more, because a grain size (size of region 
1 06 or 1 07) is larger than a channel length, which may be about 50 urn. Further 
regarding claim 92, the claim is prima facie obvious without showing that the claimed 
range of a grain size achieves unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 
1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely in degree from the results of 
the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum 
value of result effective variable in known process is ordinarily within skill of art) and In 
re Aller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art 
general conditions is obvious). 

3. Claims 91, 123, 124, 126-128, 137, 143 and 149 are rejected under 35 U.S.C. 
1 03(a) as being unpatentable over Takemura (US 5,534,71 6) in view of Zhang et al. 
(US 5,403,772). The teachings of Takemura are discussed above. 
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Regarding claims 91 and 149, Takemura further discloses that the crystalline 
semiconductor islands (106 and 107) are obtained from an amorphous silicon film (103) 
formed using a plasma CVD (col. 6, lines 30-31), the same method for forming an 
amorphous silicon film disclosed in the current Application (lines 10-15 of page 9 of 
current Application). 

Takemura differs from the claimed invention by not showing that each of the 
crystalline semiconductor islands of the first and second thin film transistors includes 
carbon and nitrogen at a concentration not lower than 1 x 10 16 cm" 3 , and oxygen at a 
concentration not lower than 1 x 10 17 cm" 3 (claim 91), and the crystalline semiconductor 
islands of the first or the second thin film transistors include carbon and nitrogen at a 
concentration not higher than 5 x 10 18 cm" 3 , and oxygen at a concentration not higher 
than 5 x I0 19 cm" 3 (claim 149). 

Zhang et al. disclose a semiconductor device (Fig. 8(A)) comprising a matrix 
pixel circuit (103) (col. 9, line 61) and a peripheral driving circuit (101 or 102) (col. 9, line 
60), wherein a concentration of carbon, nitrogen and oxygen in the active layer is 
desirable to be less than 1 x io 18 cm" 3 (col. 9, line 67 - col. 10, line 3). 

Since both Takemura and Zhang et al. teach a semiconductor device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made that concentrations of carbon, nitrogen and oxygen in the crystalline 
semiconductor islands disclosed by Takemura may be within the claimed ranges, 
because concentrations of carbon, nitrogen and oxygen can be controlled to achieve a 
desired mobility. Further regarding claims 91 and 149, the claims are prima facie 
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obvious without showing that the claimed ranges of the carbon, nitrogen and oxygen 
concentrations achieve unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 
1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely in degree from the results of 
the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum 
value of result effective variable in known process is ordinarily within skill of art) and In 
reAller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art 
general conditions is obvious). 

Regarding claims 123, 124, 126 and 127, Takemura discloses a semiconductor 
device (Fig. 4F) comprising a first thin film transistor (transistor formed in region 111) 
provided in a matrix pixel circuit (col. 6, lines 12 and 49) over a substrate (101) (col. 6, 
line 1 6), and a second thin film transistor (transistor comprising gate 1 1 5 in region 1 1 0) 
provided in a peripheral driving circuit (col. 6, lines 10-12 and 48-49) over the substrate 
(101), each of the first and second thin film transistors comprising a crystalline 
semiconductor island (106 and 107 in Figs. 4B and 5A) (col. 6, lines 30 and 42-43), 
source and drain regions (portions of 1 1 8 and 1 1 9) (col. 7, line 67 - col. 8, line 2) in the 
crystalline semiconductor island (106 and 107), a channel forming region between the 
source and drain regions (portions of 1 18 and 1 19), a gate insulating film (portion of 
layer 113) (col. 7, line 35) adjacent to at least the channel forming region, and a gate 
electrode (115 and 116) (col. 7, line 37) adjacent to the channel forming region having 
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the gate insulating film (portion of layer 1 1 3) therebetween, wherein each of the 
crystalline semiconductor islands (106 and 107) of the first and second thin film 
transistors is formed in a monodomain region (106 and 107) which contains no grain 
boundary shown in Figs. 7 and 12A of current Application, wherein the crystalline 
semiconductor island (107) of the first thin film transistor (transistor formed in region 
111) and the crystalline semiconductor island (1 06) of the second thin film transistor 
(transistor comprising gate 115) include nickel at a concentration of about 10 17 to 10 20 
cm" 3 (col. 6, lines 63-64) (claim 123), wherein each of the crystalline semiconductor 
islands (106 and 107) of the first and second thin film transistors comprises Ni (claim 
124), and each of the crystalline semiconductor islands (106 and 107) of the first and 
second thin film transistors is a silicon island (claim 126). 

Takemura further discloses that annealing of the semiconductor device (Fig. 4F) 
is conducted in a hydrogen atmosphere to complete the semiconductor device (col. 8, 
lines 12-14), amount of nickel added may be in a range of 1 * 10 17 to 1 * 10 20 cm" 3 (col. 
2, lines 47-50), and high nickel concentration regions may have a nickel concentration 
about one order higher than in a crystallized region (col. 6, lines 55-57). 

Takemura differs from the claimed invention by not showing that each of the 
crystalline semiconductor islands of the first and second thin film transistors includes 
carbon and nitrogen at a concentration not higher than 5 * 10 18 cm" 3 , and each of the 
crystalline semiconductor islands of the first and second thin film transistors includes at 
least one of hydrogen and halogen element at concentration not higher than 1 * 10 20 
cm" 3 in the monodomain region, wherein the crystalline semiconductor island of the 
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second thin film transistor includes nickel at a concentration of 1 * 10 17 to 5 * 10 17 cm" 3 
and the crystalline semiconductor island of the first thin film transistor includes nickel at 
a concentration of 1 * 10 16 cm" 3 or less (claim 123), wherein each of the crystalline 
semiconductor islands of the first and second thin film transistors includes carbon and 
nitrogen at a concentration not lower than 1 * 10 16 cm" 3 , and oxygen at a concentration 
not lower than 1 x 1 o 17 cm" 3 (claim 1 27). 

It would have been obvious, if not inherent, to the one of ordinary skill in the art at 
the time the invention was made that hydrogen is contained at a concentration not 
higher than 1 * 10 20 cm" 3 in the monodomain region due to contamination during 
deposition of the semiconductor layer and annealing in a hydrogen environment, 
because hydrogen is a common contaminant during a semiconductor processing in an 
air ambient or vacuum, and can diffuse through insulating or metal layers. Further, it 
would have been obvious to the one of ordinary skill in the art at the time the invention 
was made that the crystalline semiconductor islands of the first and second thin film 
transistors may include nickel at a concentration in the claimed ranges, because a 
concentration of nickel may be controlled to form a high quality crystalline 
semiconductor island, while reducing adverse effects caused by nickel, and there is a 
variation of a nickel concentration in the crystalline semiconductor islands, and 
Applicants do not specifically claim a range of an average or a uniform nickel 
concentration 

Further regarding claims 123 and 127, Takemura differs from the claimed 
invention by not showing that each of the crystalline semiconductor islands of the first 
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and second thin film transistors includes carbon and nitrogen at a concentration not 
higher than 5 * 10 18 cm" 3 (claim 123), wherein each of the crystalline semiconductor 
islands of the first and second thin film transistors includes carbon and nitrogen at a 
concentration not lower than 1 x 10 16 cm" 3 , and oxygen at a concentration not lower 
than 1 x I0 17 cm" 3 (claim 127). 

Zhang et al. disclose a semiconductor device (Fig. 8(A)) comprising a matrix 
pixel circuit (103) (col. 9, line 61) and a peripheral driving circuit (101 or 102) (col. 9, line 
60), wherein a concentration of carbon, nitrogen and oxygen in the active layer is 
desirable to be less than 1 x io 18 cm" 3 (col. 9, line 67 - col. 10, line 3). 

Since both Takemura and Zhang et al. teach a semiconductor device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made that concentrations of carbon, nitrogen and oxygen in the crystalline 
semiconductor islands disclosed by Takemura may be within the claimed ranges, 
because concentrations of carbon, nitrogen and oxygen can be controlled to achieve a 
desired mobility. 

Further regarding claims 123 and 127, the claims are prima facie obvious without 
showing that the claimed ranges of carbon, nitrogen, oxygen, hydrogen and nickel 
concentrations achieve unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 
1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely in degree from the results of 
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the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum 
value of result effective variable in known process is ordinarily within skill of art) and In 
reAller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art 
general conditions is obvious). 

Regarding claim 128, Takemura in view of Zhang et al. differ from the claimed 
invention by not showing that the monodomain regions of the first and second thin film 
transistors have a grain size of 50 urn or more. 

It would have been obvious to the one of ordinary skill in the art at the time the 
invention was made that the monodomain regions of the first and second thin film 
transistors may have a grain size of 50 urn or more, because a grain size (size of region 
1 06 or 1 07) is larger than a channel length, which may be about 50 urn. Further 
regarding claim 128, the claim is prima facie obvious without showing that the claimed 
range of a grain size achieves unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 
1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely in degree from the results of 
the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum 
value of result effective variable in known process is ordinarily within skill of art) and In 
reAller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art 
general conditions is obvious). 
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Regarding claims 137 and 143, Takemura in view of Zhang et al. disclose the 
device according to claims 91 and 127. 

The claim limitation "each of the concentrations of carbon, nitrogen and oxygen is 
measured by secondary ion mass spectroscopy (SIMS)" specifies an intended use or 
field of use, and is treated as non-limiting since it has been held that in device claims, 
intended use must result in a structural difference between the claimed invention and 
the prior art in order to patentably distinguish the claimed invention from the prior art. If 
the prior art structure is capable of performing the intended use, then it meets the claim. 
In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 
1963). A claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex Parte Masham, 2 USPQ 2d 1647 (Bd. Pat. App. & Inter. 1987). 

Response to Arguments 

4. Applicants' arguments filed April 13, 2009 have been fully considered but they 
are not persuasive. 

Applicants argue that "although it may seemingly be obvious to control the 
concentration of nickel for reducing adverse effects caused by nickel, the thin film 
transistors having different characteristics from each other can not be provided by 
controlling the amount of nickel uniformly in any circuits". Takemura does not disclose 
controlling amount of nickel uniformly in the two different types of transistors. 
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Applicants argue that "controlling the amount of nickel according to circuits 
makes it possible to provide the thin film transistors having different characteristics from 
each other over the same substrate", that "such an advantage is never disclosed or 
suggested by Takemura", and that "nor is such an advantage disclosed or fairly 
suggested by Zhang". Applicants do not specifically claim advantages of thin film 
transistors having different nickel concentrations. Also, Applicants do not specifically 
claim an average or a uniform nickel concentration. 

Applicants argue that "secondly, Takemura does not disclose "each of said 
crystalline semiconductor islands of said first and second thin film transistors is formed 
in a monodomain region which contains no grain boundary," as recited in independent 
claims 87 and 123", that "in other words, Takemura does not disclose that each of the 
crystalline semiconductor islands of the thin film transistor provided in the matrix pixel 
circuit and the thin film transistor provided in the peripheral driving circuit is formed in a 
monodomain region which contains no grain boundary", that "Takemura's 
semiconductor island in a pixel contains a grain boundary as evidenced, for example, in 
the written description at column 3, lines 5-7, lines 23-26, and column 4, lines 46-48, 
lines 52-53", and that "thus, Takemura teaches away from the invention as claimed". 
The line defects of grain boundaries disclosed by Takemura are not the grain 
boundaries disclosed and claimed by Applicants. That is, Applicants' grain boundaries 
are boundaries between semiconductor islands as shown in Figs. 7 and 12A of current 
Application, while Takemura's line defects of grain boundaries shown in Fig. 1A and 1B 
are line defects formed inside semiconductor islands. Also, since Takemura and 
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Applicants employ a similar process of crystallizing silicon using nickel, Applicants' 
semiconductor device would inherently comprise the line defects of grain boundaries 
disclosed by Takemura. 

Applicants argue that "therefore, it is respectfully submitted that neither 
Takemura nor Zhang, taken alone or in any proper combination, discloses or suggests 
the subject matter as recited in independent claims 87 and 123". As stated above in 
rejection of claims 87 and 123, Takemura discloses all the limitations of claim 87, and 
Takemura in view of Zhang et al. disclose all the limitations of claim 123. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY C. KIM whose telephone number is (571 )270-1 620. 
The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. K.I 

Examiner, Art Unit 2815 
June 11, 2009 
/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 



